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pair of transparent electrode substrates with a pair of rotatably disposed polarizing plates at least one of which are formed 
removable. CONSTITUTION: A liquid crystal display panel P is composed of a pair of the transparent electrode substrates 1, 
2, sealing members and liquid crystals 8. The polarizing plate 9 is arranged to face the transparent electrode substrate 1 on 
the outer side of the transparent electrode substrate 1 existing on the rear surface side of this liquid crystal display panel P 
and the polarizing plate 10 is arranged to face the transparent electrode substrate 2 on the outer side of the substrate 2 
existing on the front surface side. A pair of these polarizing plates 9, 10 have a rectangular shape of the same size as the 
size of the transparent electrode substrates 1, 2 and are so arranged that the respective angles of polarization vary relative! 
by 90(degree sign) from each other. The images of the contents not desired to be viewed by a third person are, therefore, 
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(57)Abstract: 

PURPOSE: To make it possible to display images of private contents even in a public place by providing the 
outer side of a pair of transparent electrode substrates with a pair of rotatably disposed polarizing plates at least 
one of which are formed removable. 

CONSTITUTION: A liquid crystal display panel P is composed of a pair of the transpaiait electrode substrates 
1, 2, sealing members and liquid crystals 8. The polarizing plate 9 is arranged to face the transparent electrode 
substrate 1 on the outer side of the transparent electrode substrate 1 existing on the rear surface side of this liquid 
crystal display panel P and the polarizing plate 10 is arranged to face the transparent electrode substrate 2 on the 
outer side of the substrate 2 existing on the front surface side. A pair of these polarizing plates 9, 10 have a 
rectangular shape of the same size as the size of the transparent electrode substrates I, 2 and are so arranged that 
the respective angles of polarization vary relatively by 90" from each other. The images of the contents not 
desired to be viewed by a third person are, therefore, displayed freely and are made visible anytime without 
being restricted by the presence of the third person and without being viewed by the third person. 
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CLAIMS ' 

[Claim(s)] [ " =_ = 

[Claim I] The pneumatic liquid crystal enclosed with predetermined angle of torsion between the transparent-electrode substrate of the couple which carries 
out an opposite alienation mutually and was prepared, and the transparent-electrode substrate of this couple, and the LCD characterized by being arranged 
with a predetermined polarization angle relatively [ outside / of the transparent-electrode substrate of the above-mentioned couple ], and at least one side 
possessing the polarizing plate of a couple which can be removed from the arrangement position. 

[Claim 2] The transparent-electrode substrate of the couple which carries out an opposite alienation mutually and was prepared. While it is arranged with a 
predetermined polarization angle relatively [ outside / of the transparent-electrode substrate of the pneumatic liquid crystal enclosed with predetermined 
angle of torsion between the transparent-electrode substrates of this couple, and the above-mentioned couple ] and one side can rotate on a field parallel to 
the above-mentioned transparent-electrode substrate The LCD characterized by providing the polarizing plate supporter held possible [ the polarizing plate 
which deciphers the picture image as which another side is displayed by the liquid-crystal-display panel which has the polarizing plate of a couple which can 
be removed to the arrangement position, and this liquid-crystal-display panel, and rotation of this polarizing plate ]. 

[Claim 3] The LCD according to claim 2 in which the polarizing plate rotation means which synchronizes, respectively and carries out the rotation drive of 
the polarizing plate currently held at the polarizing plate and the above-mentioned polarizing plate supporter which are arranged in the above-mentioned 

arrangement position is prepared. 

[Claim 4] The liquid-crystal-display panel which has the first polarizing plate arranged on the outside of one transparent-electrode substrate among the 
transparent-electrode substrates of the pneumatic liquid crystal enclosed with predetenmined angle of torsion between the transparent-electrode substrate of 
the couple which carries out an opposite alienation mutually and was prepared, and the transparent-electrode substrate of this couple, and the above- 
mentioned couple. The LCD characterized by providing the second polarizing plate which decipheis the picture image which is established apart from this 
liquid-crystal-display panel, and is displayed by the liquid-crystal-display panel. 
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DETAILED DESCRIPTION 



Detailed Description ot the Invention] 
0001] 

Pield of the Invention] this invention relates to a LCD. 
0002] 

Description of the Prior Art) Between the transparent-electrode substrates of the couple by which opposite arrangement was carried out on both sides of the 
seal member, a TN (Twisted Nematic) type LCD applies a pneumatic liquid crystal to the transparent-electrode substrate of another side, encloses it with 
angle of torsion of 90 degrees from one transparent-electrode substrate, constitutes a unit, and arranges a polarizing plate with a predetermined polarization 
angle (90 degrees) relatively on the outside of the transparent-electrode substrate of a couple further, respectively. 

[0003] And since the liquid crystal molecule of a pneumatic liquid crystal is twisted when this LCD is not impressing the voltage between the electrodes of 
the transparent-electrode substrate of a couple, with the combination of the polarization angle of the array of this liquid crystal, and the polarizing plate of a 
couple, the incident light from the exterior penetrates and the display screen serves as a nebula color. On the other hand, if a voltage is impressed between th 
electrodes of the transparent-electrode substrate of a couple, the liquid crystal molecule of a pneumatic liquid crystal cannot penetrate the incident light from 
the extenor m the right-angled orientation to a transparent-electrode substrate with the combination of the polarization angle of the behavior of a set and this 
liquid crystal, and the polarizing plate of a couple, but the black section will be displayed on the display screen. 

[0004] And since a this TN type LCD has the advantage that it is small and the low-power property is excellent, it is widely used for the information device, 
the transmitter machine, etc. as image display equipment. 
[0005] K j-i F 

[Problem(s) to be Solved by the Invention] However, this conventional LCD had the problem described below. That is, in the conventional LCD, the content 
of the picture image currently displayed if all picture images are displayed directly on the screen, the picture image moreover displayed on the screen can be 
seen [ whom or ] and the display screen is seen also by whom as a result can be deciphered. 

[0006] By the way, when you use the information device and transmitter machine incorporating the LCD, the content of the picture image displayed on the 
display screen of a LCD according to the intended use does not know for a third person. In this case, since it will be troubled if a third person looks at the 
picture image displayed on the display screen of a LCD and the content of the picture image is deciphered, it is made to display when nobody is in the 
periphery. For this reason, even if it was going to display the picture image of the content which be not known for a third person on the display screen of the 
conventional LCD, it was not restrained by presence of a third person, and it could not display always freely, and could not see, for example, there was a 
problem that the picture image of private content, such as a document, could not be displayed in the public location like [ in a tramcar ]. 
[0007] this invention was not made based on the above-mentioned situation, and aims at offering the LCD which can display always freely and can see the 
W08] ^^^^^ content which be not known for a third person, without a third person seeing, without being restrained by presence of a third person. 

Meaiis for Solving the Problem] The LCD of invention of a claim 1 is characterized by being arranged with a predetermined polarization angle relatively 
outside / of the pneumatic liquid crystal enclosed with predetermined angle of torsion between the transparent-electrode substrate of the couple which 
carries out an opposite alienation mutually and was prepared, and the transparent-electrode substrate of this couple, and the transparent-electrode substrate of 
mnnn?^^""^^"**°"^^ couplc ], and at least one side possessing the polarizing plate of a couple which can be removed from the arrangement position. 
[0009] The transparent-electrode substrate of the couple which carries out the opposite alienation of the LCD of invention of a claim 2 mutually, and was 
prepared. While it is arranged with a predetermined polarization angle relatively [ outside / of the transparent-electrode substrate of the pneumatic liquid 
crystal enclosed with predetermined angle of torsion between the transparent-electrode substrates of this couple, and the above-mentioned couple ] and one 
side can rotate on a field parallel to the above-mentioned transparent-electrode substrate Another side is characterized by providing the polarizing plate 
supporter held possible [ the polarizing plate which deciphers the picture image displayed by the liquid-crystal-display panel which has the polarizing plate 
of a couple which can be removed to the arrangement position, and this liquid-crystal-display panel, and rotation of this polarizing plate ]. 
[0010] A polarizing plate rotation means by which the LCD of invention of a claim 3 synchronizes, respectively and carries out the rotation drive of the 
polarizing plate currently held at the polarizing plate and the above-mentioned polarizing plate supporter which are arranged in the above-mentioned 
arrangement position in a claim 2 is established. 

[001 1] The transparent-electrode substrate of the couple which carries out the opposite alienation of the LCD of invention of a claim 4 mutually, and was 
prepared. The liquid-crystal-display panel which has the first polarizing plate arranged on the outside of one transparent-electrode substrate among the 
transparent-electrode subsu^tes of the pneumatic liquid crystal enclosed with predetermined angle of torsion between the transparent-electrode substrates of 
this couple, and the above-mentioned couple. It is characterized by providing the second polarizing plate which deciphers the picture image which is 
^stablished apart from this liquid-crystal-display panel, and is displayed by the liquid-crystal-display panel. 

[Function] The LCD of irivention of a claim 1 is used in the status that the polarizing plate of a couple has been arranged on the outside of the liquid-crystal- 
display panel which consists of the transparent-electrode substrate and seal member of a couple which enclosed liquid crystal, when performing usual imaee 
display. M y r o w 

[0013] In displaying the picture image of the content which be not known for a third person, it removes one polarizing plate from the arrangement position o 
me outside of the above-mentioned liquid-crystal-display panel. And a user prepares the polarizing plate for deciphering the picture image displayed by the 
display screen of a LCD. The polarizing plate removed as this polarizing plate from the arrangement position which faced the liquid-crystal-displav panel as 
meiitioned above, or other polarizing plates are mentioned. As other polarizing plates, the gestalt which a user tends to use, for example, the thing which 
carried out the spectacles type, is mentioned. A polarizing plate sets up the sense so that a relative predetermined polarization angle may be maintained to the 
ctystaT"^ P*^^^ arranged from the arrangement position facing the transparent-elecU-ode substrate. Moreover, a voltage is impressed to a pneumatic liquid 

[0014] And the user who looks at a display from the outside of a liquid-crystal-display panel looks at the display screen of a liquid-cr>'sial-display panel 
through a polarizing plate. That is, since the person who looked at the display screen through this polarizing plate can recognize the difference in a 
polarization angle as strength of light, he can decipher the content of a display. Thus, it is possible to accept it by letting a polarizing plate pass, for a picture 
image to be displayed in the display screen, and for it to be visible, and to decipher a display image. When not letting a polarizing plate pass, the display 
scr-een is visible only with a nebula side, and the picture image as which the picture image is displayed on the display screen cannot be deciphered. That is, 
unless it sees the display screen through this polarizing plate, to the display screen, the difference in a polarization angle cannot be recognized as strenulh of 
light, and the content of a display cannot be deciphered. 

[0015] For this reason, it can display always freely, and the picture image of the content which be not known for a third person can be seen, without a third 
person seeing, without being restrained by presence of a third person, for example, the picture image of private content, such as a document, can be displavod 
m the public location like [ in a tramcar ]. 

[0016] I he LCD of invention of a claim 2 is used in the status that the po!ari/jng plate has been arranged on the outside of the liquid-cryslal-display panel 
mm 71^^*^^-^^^ of ^'^^ transparenl-eiccirodc substrate and seal member of a coupic which enclosed liqiud cry stal, when performing usual image display. 
100 1 7| In displaying Ihe picture image of the content which be not known for a third person, it removes one polarizing plate fro.m ihc arrangement posiii* ii o 
Ihc outside oi'ihe above-mentioned liqu id-cry slal-display panel. .And a j^oiarizifig plate .supporter is prepared and a u.ser holds possible f rotaiion oi iiie 



polarizing plate for deciphering the picture image displayed on this polarizing plate supporter by the display screen of a LCD ]. The polarizing plate removed 
from the arrangement position facing the transparent-electrode substrate as a polarizing plate held possible [ rotation ] by the polarizing piate supporter or 
' ^ other polarizing plates are mentioned. As other polarizing plates, the gestalt which a user tends to use. for example, the thing which carried out the spectacles 
type, IS mentioned. The polarizing plate held possible [ rotation ] by the polarizing piate supporter sets up the sense so that a relative predetermined 
polarization angle may be maintained to the polarizing plate arranged in the airangement position of a liquid-crystal-display panel. 

[0018] And a voltage is impressed to a pneumatic liquid crystal. A liquid-crystal-display panel is synchronously made to rotate the polarizing plate arranged 
possible [ rotation J and the polarizing plate held possible [ rotation ] by the polarizing plate sapparter, maintaining the above-mentioned relative 
predetermined polarization angle. In this case, since the relative predetermined polarization angle is maintained, even if each polarizing plate is rotating, in 
the display screen, a picture image can be displayed through the polarizing plate held by the polarizing plate supporter, and each polarizing plate can be seen, 
and can decipher this display jmage. The rotational speed of a polarizing plate and a hand of cut can be set up arbitrarily, and can be changed at any time. 
[001 9] However, when not letting the polarizing plate held possible [ rotation ] pass to a polarizing plate supporter, the picture image displayed on the 
display screen cannot be deciphered. Moreover, only a user can know the status of rotation of a polarizing plate and a thiid person cannot know the 
polarization angle to the polarizing plate arranged at the liquid-crystal-display panel of the polarizing plate held at the polarizing plate supporter. Even if a 
third person looks at the display screen temporarily using the polarizing plate held at the polarizing plate supporter, in order not to know the polarization 
angle to the polarizing plate arranged in the arrangement position facing the transparent-electiode substrate of the polarizing plate held at the polarizing plate 
supporter A polaription angle cannot be doubled to the polarizing plate with which the third person is stationed in the polarizing plate which self has at the 
rlSV-lm'^^ ^-i! ^ ^ ""^^"^^ ^ ^'^^^^ ''"^Se is displayed in the display screen, it is not visible, and a display image cannot be deciphered. 

[0020] For this reason, without being restrained by presence of a third person, without a third person seeing, it can display always freely and the picture 
image of the content which be not known for a third person can be seen. According to the LCD of invention of a claim 3, it can synchronize correctly and the 
polarizmg plate of another side currently held at the polarizing plate with which the polarizing plate rotation means is arranged in the arrangement position 
facing the transparent-electrode substrate of a liquid-ciystal-display panel, the polarizing plate arranged by rotating compulsorily the polarizing plate 
m^?fi"i ^ I- P0«a{»2»ng plate supporter m the arrangement position of a liquid-crystal-display panel, and the polarizing plate supporter can be rotated. 
[002 1 ] For this reason, without being restrained by presence of a third person, without a third person seeing, it can display always freely and the picture 
image of the content which be not known for a third person can be seen, according to the LCD of invention of a claim 4 - only the first polarizing plate is 
only arranged at the liquid-crystal-display panel - since - always, a picture image is displayed and it is not visible And the user who looks at a display from 
the outside of a Iiquid-cryslal-display panel prepares the second polarizing plate prepared independently, he sets up the sense so that it may have a 
predetermined polarization angle relatively to the first polarizing plate, and he regards the display screen of a liquid-ciystal-display panel as a liquid-co'stal- 
disp ay pane through the second polarizing plate. That is, only what possesses the second polarizing plate can decipher the display screen of a liquid-crysial- 
aisplay panel. For this reason, without being restrained by presence of a third person, without a third person seeing, it can display always freely and the 
picture image of the content which be not known for a third person can be seen 
;0022] 

Example] The example of invention of a claim I is explained with reference to the drawing 1 or the drawing 3 . Drawing 3 shows the configuration of the 
XD of this example. The LCD of this example is ^plied to the display of for example, a table-top-type computer or a portable computer. Moreover, this 
LCD IS a hght-transmission type thing which uses a back light as light source. 

[0023] the transparent-electrode substrate of the couple to which 1 and 2 make a rectangle in the drawing I or the drawing 3 - it is - the transparent- 
electrode substrates I and 2 of this couple - the seal member 7 - inserting - the tooth-back side of a LCD, and a front-face side - an alienation - it is 
arranged face to face The common electrode 3 is formed in the internal surface of parietal bone of one transparent-electrode substrate 2, the segment 
electrode 3 is formed in the internal surface of parietal bone of the transparent-electrode substrate 2 of another side, respectively, and the orientation layers 5 
and t tor making the molecule of a pneumatic liquid crystal 8 mentioned later arrange are further formed in the internal surface of parietal bone of the 
transparent-electrode substrates 1 and 2 of a couple. 

[0024] The pneumatic liquid crystal 8 is enclosed with the space section surrounded by the transparent-electrode substrates 1 and 2 and the seal member 7 of 
a couple. Orientation of this pneumatic liquid crystal 8 is carried out so that a molecule shaft may be missing from the transqparent-clecU-ode substrate of 
another side from one transparent-electrode substrate and may be twisted in angle of torsion of 90 degrees with the orientation layers 5 and 6 of the 
transparent-electrode siibstrates 1 and 2 of a couple. Liquid-crystal-display panel P is constituted by the transparent-electrode substrates 1 and 2, the seal 
member 7, and the liquid crystal 8 of these couples. 

[0025] This transparent-electrode substrate 1 is countered on the outside of the transparent-electrode substrate 1 located in the tooth-back side of this liquid- 
crystal-display panel P, a polarizing plate 9 is arranged, this transparent-electrode substrate 2 is countered on the outside of the transparent-electrode substrat 
^ located in a front-face side, and the polarizing plate 10 is arranged. The polarizing plates 9 and 10 of these couples make the rectangle of the same size as 
rnn^^i"? - • ^ substrates 1 and 2, and they are arranged so that each polarization angles may differ 90 degrees relatively. 
IUU25J 1 1 in drawing is an equipment case, the polarizing plates 9 and 10 of liquid-crystal-display panel P and a couple which consist of the transparent- 
electrode substrates I and 2 the seal member 7, and the liquid crystal 8 of a couple are held, and this equipment case 1 1 is held. The fraction which faces the 
polarizing plates 9 and 10 of a couple in the lateral portion of the equipment case 1 1 is opened wide. 

[0027] Moreover, it is opened wide, the receipts-and-payments opening 12 is formed, and a polarizing plate 10 can take the fraction which faces the 
pcripher>' section of a polarizing plate 10 in the periphery section of the equipment case 1 1 to the interior of the equipment case 1 1 through the receipts-and- 
PAA^ii"'i-l°P^"'"^ ' r ' polarizing plate 10 is formed possible [ receipts and payments ] to the arrangement position. 

10U28J Thus, an operation of the constituted LCD is explained. In not displaying a picture image (see the drawing 2 and the drawing 3 ), a polarizing plate 10 
IS not removed from the equipment case 1 1, namely, it does not remove it from an arrangement position. Moreover, a voltage is not impressed to the 
electrodes 3 and 4 of the transparent-electrode substrates 1 and 2 of a couple. 

[0029] On the other hand, the light Rl from the tooth-back side of liquid-crystal-display panel P polarizes in the light R2 of** with a polarizing plate 9, 
penetrates the transparent-electrode substrate 1, and carries out incidence to a pneumatic liquid crystal 8. Here, an explanation is added about a polarizing 
plate. It incidence of the light Rl which is the natural light which has the plane of polarization of 360 degrees as shown in drawing 10 is carried out to a 
po arizing plate 9^ only the plane of polarization in alignment with the polarization shaft of the polarizing plate 9 will penetrate, and other plane of 
polarization will not penetrate. Therefore, the light which penetrated the polarizing plate turns into the polarization R2 with the polarization angle of the sam 
orientation as the polarization shaft of the polarizing plate. 

[0030] The light which carried out incidence to the pneumatic liquid crystal 8 rotates 90 degrees by the pneumatic liquid crystal 8 to which the molecule 
snart is twisted 90 degrees, and reaches the polarizing plate 10 with which the polarization angle shifted 90 degrees to the polarizing piate 9. At this time, the 
sense oi light and the po arization angle of a polarizing plate 10 are in agreement. For this reason, light penetrates a polarizing plate 10 and is recognized by 
users scale divisions white. t- &f 

[003 1 ] Next, in displaying the picture image of the content which be not known for a third person (see the drawing I and the drawing 3 ), it picks out outside 
tne polarizmg plate 10 which can be removed from the equipment case 1 1 from the equipment case 1 1 through the receipts-and-payments opening 12. That 
IS, a polarizing plate 10 is removed from the arrangement position facing the transparent-electrode substrate 2. When this looks at the display screen 
(iranspareni-electrode substrate 2) of liquid-crystal-display panel P from the outside of liquid-crystal-display panel P using a polarizing plate, it will be in the 
?f?ni?i A ^ P*^^"*"^ ^^^^^ ^^^P^^y ^^^^^^ recognized, and can decipher the content. 

LUUJ2J And a user prepares the polarizing plate for deciphering the picture image displayed by the display screen of liquid-crystal-display panel P. The 
polarizing plate removed as this polarizing plate from the arrangement position facing the transparent-electrode substrate of liquid-crystal-display panel P or 
other polarizing plates are mentioned. As other polarizing plates, the gestalt which a user tends to use, for example, the thing which carried out the spectacles 
type, is mentioned. In this example, the polarizing plate 10 removed from the arrangement position facing the transparent-electrode substrate of liquid- 
co'sial-display panel I is used. A polarizing plate 10 sets up the sense so that 90 relative predetermined polarization angles may be maintained to the 
poian/ing plate 9 arranged from the arrangement position facing the transparent-electrode substrate 2. A user has a polarizing plate 10 by the direct hand, or 
mnvM^^ I 1^ polarizing piate supporter of exclusive use. In this example, it assumes that a user has a polarizing plate 10 by hand. 

lUUJjj And the user \yho is going to look at a picture image from the outside of liquid-crystal-display panel P lets a polarizing plate 10 pass, and looks at the 
display screen ot liquid-cr>'stal-display panel P. Here, a voltage is impressed to the electrodes 3 and 4 of the transparent-electrode substrates 1 and 2 of the 
couple ot a liquid-cr>'sial-display panel. If it docs so, a molecule shaft will become complete in the orientation of the electric field from the status that the 
pneumatic liquid crystal 8 of a Iiquid-cry.sial-display panel was twiy.tcd 90 degrees. For this reason, if the liehl Rl from the tooih-back side of a LCD 



polarizes in the light of ♦* on the other hand with a polarizing plate 9, penetrates the transparent-electrode substrate 1 and carries out incidence to a 
pneumatic liqiiid crystal 8, a pneumatic liquid crystal 8 will be penetrated with a polarization angle as it is, and the transparent-electrode substrate 2 will be 
penetrated. Subsequently, light reaches the polarizing plate 1 0 which comes out of liquid -crystal-display panel P, and the user has. The polarizing plate 1 0 
has the polarization angle of light and the polarization angle of the same direction which polarized with the polarizing plate 9. For this reason, the fraction 
mlri^i r cannot penetrate a polarizing plate 10 and cannot penetrate this light is recognized black for a user. Thereby, a user can see a picture image. 
[0034] Therefore, since the person who looked at the display screen through this polarizing plate can recognize the difference in a polarization angle as 
strength of light, he can decipher the content of a display. Thus, it is possible to accept it by letting a polarizing plate pass, for a picture image to be displayed 
m the display screen, and for it to be visible, and to decipher a display image. When not letting a polarizing plate pass, the display screen is visible only with 
a nebula side, and the picture image as which the picture image is displayed on the display screen cannot be deciphered. Thai is, unless it sees the display 
screen through this polarizing plate, to the display screen, the difference in a polarization angle cannot be recognized as strength of light, and the content of a 
display cannot be deciphered. o o- 

[0035] That is, it is the polarizing plate which is visualized as a shade so that a LCD may express the shade of the pixel of a picture image by the difference 
in a polarization angle and the difference in the polarization angle can be recognized by human being's scale divisions. For this reason, if the polarizing plate 
of a couple is not prepared on both sides of a liquid-crystal-display panel, by human being's scale divisions, the difference in the degree of polarization angle 
cannot be recognized That is, if the difference cannot be recognized but one polarizing plate is missing even if it sees the light source with which the 
polarization angle shifted 90 degrees, it is only that the whole free surface looks white as for an image display side. 

[0036] For this reason, it can display always freely, and the picture image of the content which be not known for a third person can be seen, without a third 
person seeing, without being restrained by presence of a third person, for example, the picture image of private content, such as a document, can be displa>'ed 
in the public location like [ in a tramcar]. or j 

[0037] In addition in performing usual image display, it displays, without removing a polarizing plate 10 from the equipment case II. A LCD is not limited 
computer efc^ table-top-type computer of the example mentioned above, or a portable computer, but can be applied to the display of a still large-sized 

[0038] Moreover, when seeing a picture image using the polarizing plate removed from the display liquid-crystal-display panel of a large-sized computer, th 
handling which installs the supporter holding a polarizing plate in a LCD front side is convenient. 

[0039] In addition, although prepared in this example possible [ removal of the polarizing plate 10 by the side of a front face ], without being limited to this, 
you may prepare possible [ removal of the polarizing plate 9 by the side of a tooth back ], and it prepares possible [ removal of both polarizing plates 9 and 
1 0 ], the need is embraced, and a gap or one side can be removed, 

[0040] One example of invention of a claim 2 is explained with reference to the drawing 4 or the drawing 6 . The example of this invention is what changed 
the gestait of the LCD of the example of invention of a claim 1, and the same fraction as the drawing I or the drawing 3 attaches and shows the same sign in 
the ^;awingj or the drawing 6 . Namely, a seal member and 8 are pneumatic liquid crystals, and, as for the transparent-electrode substrate of a couple, and 3 
mn^ u^^^ constitute [ an electrode and 5 and 6 / 1 and 2 ] liquid-crystal-display panel P from these each part article. 

[0041 J 21 and 22 are the polarizing plates arranged on the outside of the transparent-electrode substrates 1 and 2 of a couple at the tooth-back [ of a LCD ], 
and front-face side, and the polarizing plates 21 and 22 of these couples are making the round shape more large-sized than the transparent-electrode 
suDstrates 1 and 2. 

[0042] 23 is an equipment case and liquid-crystal-display panel P and the polarizing plates 21 and 22 arc held at this equipment case 23. One polarizing plate 
21, tor example, the polarizing plate by the side of a tooth back, is supported by the ball 24, and it is held possible [ rotation ]. That is, a polarizing plate 21 i 
tormed possible [ rotation ] on the flat surface which meets the transparent-electrode substrate 1 . The polarizing plate 22 of another side, for example, the 
polarizing plate by the side of a front face, is held possible [ receipts and payments ] to the equipment case 23 with the receipts-and-payments opening 25 
formed in the equipment case 23. j^r fK^K& 

[0043] Thus, an operation of the constituted LCD is explained. When not performing image display, as each polarization angles differ a polarizing plate 21 
and the polarizing plate 22 90 degrees relatively in the case of usual image display (see the drawing 5 and the drawing 6 ), the sense is set to it, without 
removing a polarizing plate 22. r ^ y Ea__ /, 

[0044] In displaying the picture image of the content which be not known for a third person (sec the drawing 4 or the drawing 6 ), it picks out a polarizing 
plate 22 from the equipment case 23 to the exterior through the receipts-and-payments opening 25. That is, a polarizing plate 22 is removed from the 
arrangement position facing the transparent-electrode subsu^te 2. It will be in the status which a display of the picture image in the display screen is 
recognized, and can decipher the content by seeing the display screen (transparent-electrode substrate 2) of liquid-crystal-display panel P from the outside of 
liquid-crystal-display panel P m this status using a polarizing plate. 

[0045] And a user prepares the polarizing plate for deciphering the picture image displayed by the display screen of liquid-crystal-display panel P. As this 
polarizing plate, the polarizing plate 22 removed from the equipment case 23 or other polarizing plates are mentioned. As other polarizing plates, the gestait 
which a user tends to use, for example, the thing which carried out the spectacles type, is mentioned. In this example, the polarizing plate 22 removed from 
the arrangement position facing the transparent-electrode substrate of liquid-crystal-displav panel P is used. A polarizing plate 22 sets up the sense so that 90 
relative predetermined polarization angles may be maintained to the polarizing plate 21 currently held at the equipment case 23. In addition, in this example. 
drawfng6 ^ ^ ' possible [ rotation ] using the ball 27 of the polarizing plate supporter 26 of the exclusive use beforehand prepared as shown in 

[0046] The user who is going to look at a picture image from the outside of liquid-crystal-display panel P looks at the display screen of liquid-cr>'stal-displav 
panel P through the polarizing plate 22 held by the polarizing plate supporter 26. On the other hand, a voltage is impressed to the electrodes 3 and 4 of the 
transparent-electrode substrates 1 and 2 of the couple of liquid-crystal-display panel P. If it does so, a molecule shaft will become complete in the orientation 
ot the electric field from the status that the pneumatic liquid crystal 8 of liquid-crvstal-display panel P was twisted 90 degrees. For this reason, if the light R 1 
trom the tooth-back side of a LCD polarizes in the light of** on the other hand with a polarizing plate 21, penetrates the transparent-electrode substrate I 
and It carries out incidence to a pneumatic liquid crystal 8. it will penetrate a pneumatic liquid crystal 8 with a polarization angle as it is, and will penetrate 
the transparent-electrode substrate 2. i ^ r & » r 

[0047] Subsequently, light reaches the polarizing plate 22 which came out of liquid-crystal-display panel P, and was held by the polarizing plate supporter 
2t>. 1 he polarizing plate 22 has the polarization angle of light and the polarization angle of the same direction which polarized with the polarizing plate 9. Fo 
this reason, the fraction into which light cannot penetrate a polarizing plate 22 and cannot penetrate this light is recognized black for a user. Thereby, a user 
can see a picture image through a polarizing plate 22. 

[0048] The same direction is synchronously made to rotate the polarizing plate 21 arranged possible [ rotation ] at liquid-crystal-displav panel P. and the 
polarizing plate 22 held possible [ rotation ] by the polarizing plate supporter 26 here, maintaining the above-mentioned relative predetermined polarization 
angle, bmce the relative predetermined polarization angle is maintained, even if each polarizing plates 21 and 22 are rotating, in the display screen, a picture 
image can be displayed through a polarizing plate 22, and each polarizing plates 21 and 22 can be seen, and can decipher a display image. The rotational 
mn^i wk^^ P arbitrarily, and rotational speed may be changed at any time. 

[0049] When not etting a polarizing plate pass, the picture image displayed on the display screen cannot be deciphered. Moreover, only a user can know a 
polarizing plate 21 and the status of rotation of 22, and a third person cannot know the polarization angle to the polarizing plate 21 arranged at iiquid-crvstal- 
display panel P of the polarizing plate 22 held by the polarizing plate supporter 26. Even if a third person looks at the display screen temporarily using a 
po arizing plate, in order not to know the polarization angle to the polarizing plate 21 arranged at liquid-cr\'stal-displav panel P of a polarizing plate 22, a 
jjolanzation angle cannot be doubled to the polarizing plates 21 and 22 with which the third person is stationed in the polarizing plate which self has at 
rl?A" ni^.T^^ ^ ^^P. ^ R^"*^] ^' ^ ""^^"'^^ ^ picture image is displayed in the display screen, it is not visible, and a display image cannot be deciphered. 
rOO-.ni Mnrpnvpr .t ,e h.rH .r^n,^n„ e.. r . ^ ... , has [ the third person ] the rotational Speed of polarizing 

the polarizing plate 22 which the user held by the polarizing 

.. , - <^ - ^...^ o^.,.^.. ^. ,,v^u.v.^. ..,..tl-display panel P, and for it to be visible, and to decipher a 

display image. W hen not letting a polarizing plate 22 pass, the display screen is visible only with a nebula side, and the picture image as which the piciurc 
image is displayed on the display screen cannot be deciphered. For this reason, without being restrained by presence of a third person, without a third person 

"i^i ^3I\H!^P'^V?'^^'*^>'^ ^^^"^^y ^^^"^ P>^tu''c i'nage oftiic content which be not known for a third person can be seen. 
[OODl I In addition, although the polarizing plate 21 is formed possible [ removal of a polarizing plate 22 ] possible [ rotation ] in this example, a pohirizin" 
p.:Ue 22 may be loriv.od possible [ removal of a polarizing pkuc 2 1 | m)S.sib!e [ rouaion ]. wiiho^ut being limited to this, and both a polarizing plate 21 and The 



polarizing plate 22 may be formed possible [ rotation ] and possible [ removal ]. 
^ [0052] One example of invention of a claim 3 is explained with reference to drawing? . The LCD of this example establishes the polarizing plate rotation 
, means which the polarizmg plate arranged in invention of a claim 2 at liquid-crystal-display panel P and the polarizing plate used in order that a user may 
. look at a display image are synchronized, and is rotated. In drawing 7 , the same fraction as the drawing 4 or the drawing 6 attaches and shows the same sign. 

0053] It is the photogenesis section among which the stepping motor turning around the polarizing plate 21 with which 31 was held in drawing 7 possible ^ 
[ rotation in the equipment case 23 of liquid-crystal-display panel P ], the motor driver to which 32 drives a stepping motor 3 1, and 33 emit light in a control 

section, and 34 emits light in infrared radiation. 

[0054] It is the polarizing plate which makes the round shape of the exclusive use used in order that 35 may look at a polarizing plate supporter and, as for 
36, a user may look at a picture image, and this polarizing plate 36 is formed in two in all scale divisions of human being. And a polarizing plate rotation 
means to rotate the polarizing plate 2 1 of liquid-crystal-display panel P and the polarizing plate 36 of the polarizinjg plate supporter 35 is constituted by the 
component described below. That is, it is the light-receiving section among which the gearing with which transmit two annular gears which attached two 
polarizing plates 36 with which 37 was prepared free [ rotation ] in the polarizing plate supporter 35 corresponding to the spacing of a user's scale divisions, 
and 38 to a stepping motor, and 39 transmits rotation of a motor 38 to two polarizing plates 36, the motor driver to which 40 drives a stepping motor 38, and 
4 1 receive a control section, and 42 receives the infrared radiation from the photogenesis section 34. 

[0055] And if a user operates the operation switch which is not illustrated, for example to the control section 33 by the side of the equipment case 23 and 
inputs a driving signal mto it m displaying the picture image of the content which be not known for a third person, a control section 33 will order the motor 
driver 32 a drive of a stepping motor 3 1 , and the motor driver 32 will cany out the rotation drive of the stepping motor 3 1 . A stepping motor 3 1 rotates a 
polarizing plate 21 . Here, although not illustrated, it supports by the annular gear which formed the polarizing plate 21 in the equipment case 23 free 
mn^^\*°" ^' u ^^^^^^^^ stepping motor 3 1 is transmitted to this annular gear, and a polarizing plate 21 is rotated 

[0056] On the other hand, a cofitrol section 33 gives a command to the photogenesis section 34, and the photogenesis section 34 emits light in infrared 
radiation towards the light-receiving section 42 of the polarizing plate supporter 35. The polarizing plate supporter 35 is making for example, the goggles 
type, and a user sticks it to the head like spectacles. If the light-receiving section 42 receives infrared radiation, a control section 41 will order the motor 
driver 40 a drive of a motor, and the motor driver 40 will carry out the rotation drive of the stepping motor 38. A stepping motor 38 rotates the annular gear 
mn<a?^°"^^^ a gearing 39, and the polarizing plate 36 of a couple rotates it with the annular gear 37 of a couple 

LUU57J Two polarizing plates 36 of the polarizing plate supporter 35 and the polarizing plate 21 of the equipment case 23 hold the relation which has the 
po arization angle of 90 degrees, synchronize, and rotate to the same direction. For this reason, only the user who is rotating the polarizing plate 36 of the 
display p^^ ^"PP^'^^'" ""^e the case of the example of invention of the above-mentioned claim 3 can see the picture image displayed by liquid-co'stal- 

[0058] By rotating compulsorily the polarizing plate 21 with which the polarizing plate rotation means is arranged in the arrangement position facing the 
ransparent-electrode substrate of liquid-crystal-display panel P, and the polarizing plate 36 currently held at the polarizing plate supporter 35 used in order 
that a user rnay look at a display image according to the LCD of this invention, it can synchronize correctly and the polarizing plate 21 arranged at liquid- 
crystai-display panel P and the polarizing plate 47 currently held at the polarizing plate supporter 35 can be rotated- For this reason, without being restrained 
oy presence ot a third person, without a third person seeing, it can display always freely and the picture image of the content which be not known for a third 
person can be seen. r ^ ^ ^ r & 

[0059] The example of invention of a claim 4 is explained with reference to the drawing 8 and the drawing 9 . It is the thing of the method used in order to 
see the picture image which the LCD of invention of a claim 4 arranges the first polarizing plate on the outside of one transparent-electrode substrate among 
the transparent-electrode substrates of a couple in liquid-ciystal-display panel P, and a liquid-crystal-display panel prepares the second polarizing plate 
independently, and is displayed by liquid-crystal-dispIay panel P. n^fj^^F ^ 

[0060] The first example of invention of a claim 4 is explained with reference to drawing 8 . In drawing 8 , a seal member and 8 are pneumatic liquid 
crystals, and as tor the trarisp^ent-electrode substrate of a couple, and 3 and 4, an orientation layer and 7 constitute [ an electrode, and 5 and 6 / 1 and 2 ] 
iiquid-crystal-display panel P from these each part article, when this liquid-ciystal-display panel P looks at a picture image, only the first polarizing plate 61 

3^^Sed among the polarizing plates 61 and 62 of a required couple « since ~ always, a picture image is displayed and it is not visible 
liit^ ii ^l^" equipment case and liquid-crystal-display panel P and the first polarizing plate 61 are held at this equipment case 63. This first polarizing 
Plate 01 makes the same dimension configuration as the transparent-electrode substrates 1 and 2, and is arranged among the transparent-electrode substrates 
ana z ol a couple on the outside of the transparent-electrode substrate 1 by the side of a tooth back. 62 is the second polarizing plate, this is prepared 
\nn%TAA^ } hquid-crystal-display panel P, and a user uses the picture image of liquid-crystal-display panel P 

[UUbij And m order that a user may decipher the picture image displayed by the display screen of liquid-crystal-display panel P, the second polarizing plate 
02 is prepared and this second polarizing plate 62 sets up the sense so that 90 relative predetermined polarization angles may be maintained to the first 
polarizing plate 61 prepared in Iiquid-crystal-display panel P. A user has a polarizing plate 62 by the direct hand, or it prepares and holds the polarizing plate 
Ir^^^fT^ * exclusive use. In this example, it assumes that a user has a polarizing plate 62 by hand. And the user who is going to look at a picture image 
irom the outside ot liquid-crystal-display panel P lets a polarizing plate 62 pass, and looks at the display screen of liquid-crystal-display panel P. Thereby, a 
"ser can see the picture image currently displayed by liquid-crystaW^^ 

[0063] That is, only what possesses the second polarizing plate 62 can decipher the display screen of liquid-crystal-display panel P. For this reason, without ^ 
Deing restrained by presence of a third person, without a third person seeing, it can display always freely and the picture image of the content which be not / 
known for a third person can be seen. r ^ j j r o ^ t 

fh^ r'^ l^^^r^"^ ^ ^^1°"^^ other examples of a claim 4. The same fraction as drawing 8 attaches and shows the same sign in this example. In drawing 9 , 71 is 
mc rirsi polarizing plate and this is making the round shape more large-sized than the transparent-electrode substrates 1 and 2. The first polarizing plate 71 is 
l^fu^A ?2,"*P^"e"^case 73 on the outside of the transparent-electrode substrate 1 by the side of a tooth back, for example, is supported by the ball 24, 
ana is neia possible [ rotation ]. 72 is the second polarizing plate and this has the same dimension configuration as the first polarizing plate 71 . The second 
polarizing plate 72 is formed independently with liquid-crystal-display panel P, and a user uses the picture image of liquid-ciystal-dispiay panel P. The 

f*?'*^*?^ P^^^^ ^2 uses a ball 75 for the polarizing plate supporter 74, and is held possible [rotation ] 
LUUOD j And maintaining a relative predetermined polarization angle, the user who is going to look at a picture image from the outside of liquid-crystal- 
Hi!P«h ^fu • fy"^FO"»zes, and makes the same direction rotate the first polarizing plate 21 which prepares the second polarizing plate 72 in order to 
fl^^t^r! TFv -A *"^ag^d'?P^fyed by the display screen of liquid-crystal-display panel P, rotates the second polarizing plate 72, and is arranged possible 
niTtl 7?" ^ hquid-crystal-display panel P, and the polarizing plate 72 held possible [ rotation ] by the polarizing plate supporter 26. A user lets a polarizing 

rd^Z iin^A^^ P'^^"^^ ^^^^^ currently displayed by liquid-crystal-display panel P. That is, only what possesses the second polarizing 

SlirH r>t °^c.'P"er ^!?P*fy screen of liquid-crystal-display panel P. For this reason, without being restrained by presence of a third person, without a 
mnATi T^^^r jv'"^' ^ IfP ^'""'^^^ ^'■^^^y P'^^"^^ ^"^^g^ 0^^^^ ^o"^^"^ w^'^ch be not known for a third person can be seen. 

™ i/J.!'?i u I" "^'^^^ example mentioned above, this invention can deform variously and can be carried out. Although aimed at thT" 

m uquia costal display which used the pneumatic liquid crystal in the example of each claim mentioned above, it can be aimed at the LCD using the STN 
:>uper i wisted Nematic) type liquid cr>'stal which made angle of torsion 180 degrees or more, and has improved steep nature in order to decrease the"cross * 

^^Jl^ ^ ^°''^°^;^'*' e^^" ^he method which drives liquid crystal is a simple mauix, it may be an active matrix. Even if a LCD is a back lieht 

type thing, it may be a reflected tvpe thine. r j & 

[0068] 5 

[Effect of the Invention] Since it prepared by the polarizing plate rotation means possible [ removal of at least one side of the polarizing plate of the couple 

prepared in the outside of (he tran<;nnrpnt-oW»olrr»rl.^ «ri.kc.tr^*r. i y __*_*r-J^ i j- i r^r^ ^r: _x?- _i_r _ « tw. / . 

displaying 
cd unit, 

II o> icuing ihis polarizing plate pass, for a picture image to be displayed in the display screen, and for it to be visible, and to decipher a display imase. When 
not ctting a polarizing plate pass, the display screen is visible only with a nebula side, and the picture image as which the picture imaee is displayed^'on the 

uisplay screen cannot be deciphered. - 1 / 

[Oor>y| Tor Ihis reason, ii can di-play always freely, ihc picture image of the content which be not known for a third person can be seen, without a third 



person seeing, without being restrained by presence of a third person, and the picture image of the private content can be displayed like [ in a tramcar ] also 
. in the public location. 

.[0070] The polarizing plate arranged on the outside of a transparent-electrode substrate when displaying the picture image of the content which be not know 
for a third person according to the LCD of invention of a claim 2, The polarizing plate held by the polarizing plate supporter is accepted by making it rotate 
synchronously, maintaining the above-mentioned relative predetermined polarization angle, in the display screen, a picture image is displayed through the 
polarizing plate held by the polarizing plate supporter, it is visible, and a display image can be deciphered. 

[0071] Moreover, only a user can know the status of rotation of a polarizing plate and a third person cannot know the polarization angle to the polarizing 
plate arranged at the liquid-crystal-display panel of the polarizing plate held at the polarizing plate supporter. Even if a third person looks at the display " 
screen temporarily using the polarizing plate held at the polarizing plate supporter, in order not to know the polarization angle to the polarizing plate 
arranged in the arrangement position facing .the transparent-electrode substrate of the polarizing plate held at the pplarizing plate supporter A polarization 
angle cannot be doubled to the polarizing plate with which the third person is stationed in the polarizing plate which self has at the liquid-crystal-display 
panel, but, as a result, a picture image is displayed in the display screen, it is not visible, and a display image cannot be deciphered. 
[0072] For this reason, it can display always freely, the picture image of the content which be not known for a third person can be seen, without a third 
person seeing, without being restrained by presence of a third person, and the picture image of the private content can be displayed like [ in a tramcar ] also 
in the public location. 

[0073] It can synchronize correctly, the polarizing plate with which the polarizing plate rotation means is arranged in the arrangement position facing the 
transparent-electrode substrate according to the LCD of invention of a claim 3, the polarizing plate arranged by rotating compuisorily the polarizing plate 
currently held at the polarizing plate supporter at the liquid-crystal-display panel, and the polarizing plate currently held at the polarizing plate supporter can 
be rotated, and the picture image of the private content can be displayed like [ in a tramcar ] also in the public location. 

[0074] For this reason, >yithout being restrained by presence of a third person, without a third person seeing, it can display always freely and the picture 
image of the content which be not known for a third person can be seen, according to the LCD of invention of a claim 4 ~ only the first polarizing plate is 
only arranged at the liquid-crystal-display panel - since - always, a picture image is displayed and it is not visible And the user who looks at a displav from 
the outside of a liquid-crystal-display panel prepares the second polarizing plate prepared independently, he sets up the sense so that it may have a 
predetermined polarization angle relatively to the first polarizing plate, and he regards the display screen of a liquid-crystal-display panel as a liquid-crystal- 
display panel through the second polarizing plate. That is, only what possesses the second polarizing plate can decipher the display screen of a liquid-co'stal- 
display panel. For this reason, it can display always freely, the picture image of the content which be not known for a third person can be seen, without a 
third person seeing, without being restrained by presence of a third person, it comes, and the picture image of the private content can be displayed like [ in a 
tramcar ] also in the public location. 
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[Brief Description of the Drawings] ' ' 

fPrawinfi 1 ] The perspective diagram showing typically the voltage impression status of the LCD in one example of invention of a claim 1. 
The perspective diagram showing typically voltage the status that it does not impress of the LCD in this example. 
Sectional drawing showing the LCD in this example. 

The perspective diagram showing typically the voltage impression status of the LCD in one example of invention of a claim 2. 
The perspective diagram showing typically voltage the status that it does not impress of the LCD in this example. 
Sectional drawing showing the LCD in this example. 
Sectional drawing showing the LCD m one example of invention of a claim 3. 
Sectional drawing showing the LCD in one example of invention of a claim 4. 

Sectional drawing showing the LCD in other examples of invention of a claim 4. 

Drawing 10] Explanatory drawing showing transparency of the light in a LCD. 
Description of Notations] 

1 Trajisparent-electrode substrate, 2 [ 9 / 1 1 / 21 /23 / 31 / 51 « A stepping motor, P - Liquid-crystal-display panel. / - A stepping motor, 38 -- Stepping 
^^^^^^ r . . ^^"»P"^^"t case 26 - Supporter, / - A polarizing plate, 22 Polarizing plate, / - An equipment case 1 3 - Supporter, / A polarizing plate, 
10 " Polarizmg plate, ] - A transparent-electrode substrate, 8 - Pneumatic liquid crystal. 
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[0 0 1 51 r©fcft, mH#i;:fli6n&<!ftv»rt$© e^a*^ a!aa^;x^;u©SBj«ffi»ffitc®ufcEB 

asi^SH#©#ffitc®*sjsnrfc. b.o«h#ic^s ttBicEB^^nTVi-ssitsi:. <i3tfi«i^Jc«it$ 

«s|Alf€<rt©i 3;ftii^©«0f'C3tS?a:i:©&69Jirt a^/'^^-)l'©Eafl:SCEBSnTtiaii>t«i<i3tfiffi 

^©B»f&«^-r 5 z. tifix^i,. \z m $ nTv^-5ffi;^©<sjt« siEsticmis l tei 

[0 0 16] 2 ©%ig® jg^s^gHti. ji«® e^i+^>c:iAJ-7t'5. 

*t®s?qmffiSffife±u:>'-;va«iAi^,^t-5j£ag^>''? a®£iiz*©?¥«Licii!i*5snr{c, a.o^H#icj.e 

[0 0 17] mH«icttent<ai.irt'#0ifii4fe$:g^ 50 a^j}jj^4®^B^®jfleii«^gBtj:n«, ffis^/^ 
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[0 0 2 2] 

[0 0 2 3] 01;^ViL03l::feliTl. 2tt^}g^&;a: 

fi2 0i^iSfctt3^>«ffi3«J}g^$ti. 

[0 0 2 4] -jt*OSW«ffiS« 1 . 2 t >'-;i/gK« 7 

S:*ai;n*±5CE(RisnTv>$. ens— jycoaws 

[0 0 2 5] ewaess^/x^/upoDfirffifljic&g-r^ 

rm^ft& 9 ;&teeB $ n. mmmzitmr^ mmnimm 
2<D^mizit:io:)mmmmm&2\znf«iVTS^i&i 0 

*»E(t^5nTV»S. i:n6-»Ofi3t«9, 1 OttSliB 
[0 0 2 6] 0«f> 1 1 ttKB^r-;;^T. C«9g)l^r-x 

1 itt-^©SM«8BSffi 1 . 2^:v-J^fi5^^7 tjgfl 
isi^^-tw^yt^ 9,10 icffi-r-585^^ttM&$nT 



[0 0 2 7] «fiir-X 1 1 <0«S«8fc*V»Tfi 

5. rftt)-6. ffl3fe«i oiiffiefiBic^LTtauAn 

[0 0 2 8] c®J:a(c«l£l($n;/b%SS^SB®f^iji 

^<OS§^ma%£l. 20ms 3. 4IC^L'T«£E%9 
[0 0 2 9] iatS^*A^;UPOitffiffi!l*»e©itR 

itfiC-PVJTKWSlBlAS. H 1 0 K:^t^otZ3 6 0 
ffi©<Si6S*^<&i«S3tTa!5.5JtR 1 tt(S3tfi9tCA 
»-r^a:. -&cr>iij1£fi9(0ig%ffiicX^o;&(§8[M(04-]it 

[0 0 3 0] yi'm&BlZXitLltmi^^ 
*»9 0«4aCnTV»«*T7'-<yi7ata8K:J:oT9 0 
SleUE L T, S3tfi 9 \Z^ L TSJt A 9 0 firTtlfeM 
jfcfil 0tcSilir«. 31£CD|6i€r^S3l£filO«> 

[0 0 3 1] J*:K:mH^C»snifc<;5:V>rt$cOE«6S 

XI lA^sfflUAnpi 2«auT^i-ait5iDffl-r. r 

;%t>%, iB%£i 0&S^SSS£2icffiU&ES&S 

[0 0 3 2] -ebT. ffiffl^ttffi®*^/t:?;;i.P«)^ 

Mt;!tEil«tS;d>&^U;lh€3i££l O^figffiT^. 
«( 1 0 B. 2 lcSb;ii:ESti[itA' SEi3$ 

nx\^i^m^'Si9\zMi'XWi&(Dm}(i^fimim 90s 

50 TitOCteSbfeLTV^-S. 
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[0 0 3 3] *bT. WMA'^n^r^V <J^9Vmii^^m^ 
J«S8«9 OSiai;nTVifcttl8*^6^J'^*ft;5>^m#cD;& 

UTi^i^). 3t?&«<S3tfi 1 0 ^SiST^rr, ;i 

CO 0 3 4] fi£t>T, Jl<^)(i3tKS'SLTS^HS^l. 

[0 0 3 5] r^t)^. «[S&^i^Baii{K<QlilK(DiS 
OiS U ^ A BB O B TSSB T ^ ^ J: -3 tcagft i: L T plffi-fb 

*^9 0S'fn;t3tilS:l.Tfc. -eoS^^SSJat"^ il <i: 

[0 0 3 6] SH«lc»6nfc<;a:iriW«o 

CO 0 3 7] M^om^^TR^n^m-^izim^ 

[0 0 3 8] ;*cS!<^«^ll'g«<7)^^gMSfB^ 
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CO 0 3 9] a*, z,(D^mmx\itS!mm(DmftKi o 

»ffiffi!cD<i3K«9*ffi0^^l.^l6«c8JtTfeA<, S& 

CO 0 4 01 i»««2(0»§8CD-||JS««JICOliTH4S: 
©T. 04;ftlit06[C*5ViT0l;^tiUS3i:|^i;ffi 

7\ti^-)m^> s\t^'^7'^ yi^m&'T!. emerge 
[0 0 4 1] 2 K 22 \m^&7r^&m(D^mm:^^rs 

CO 0 4 2] 2 3ttgg^-XT> C0mS^-7.2 3 

\Z\tm&&^/'^^)VP t^yt^ 2 1.22 tfitm^ tir 

-:^(DiMyt^. m^\inmm<os^w.2 imipi 

t-34t)^, (iJtfi2 1 ttSl^mffiSS 1 [C»5¥ffi±T 

mytw. 2 2 «gB^-x 2 3 icjgj«$nfeffl lajxp 2 

5 iCi: DSS^r-X 2 3 tCi* LTUlLAnBJtBtC«i$S 

[0 0 4 3] z0^o\zm&^nrzm^^7r:m<Di^m 

«2 2&^sriwii>tfi2 1 tmyt&2 2t^^^(Dm 
^mm9:imz9 om^u^i:o\zLX{^t^wt^r 

CO 0 4 4] mH#ic»^nfc<)i(r^rt$a)a«sa^ 

rs*!^ (04 7iViLia6S:#fig) Iwti. ii5tK2 2& 
ISfi^r-X 2 33&^6UiL/AnP2 5 «r:frbm8R'^5tO 
ffi-To t^fet)^, <S7tfi2 2^SMSSS2lCffiLfc 

*>eii^tfiS:ffl(.iT?SfB^^A^;PPc^«^ilS 

affiSS2) ^M.^;it\z^r)^^mm\zi^»^miSi0 

[0 0 4 51 -^UT, &mm\tm¥B&7r:/^^JlP(D^ 

5tffi2 2. $>^\^mm<D^^mm\tfin^. ^om^ 

2 2 ^{afflT^o fli7t«2 2 tt. Sit^-A 2 3 \Z^t^ 



( 
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#2 6 ®;p-jl.2 7 S:ffiV»T®5tfi2 2 SB^BJIgfcffi 
[0 0 4 6] JSSS^R/^:^;l'PO^ffi!l*>eiaia^l,J;5 

2&ai/T}8tas^/x:?i;pp®s^H®s^s. — 

p ©-jt*©SM«as« 1 . 2 cD«ffi 

[0 0 4 7] ;*:i,iT. ^ttt^ss*^>'^^;^pstBT^B3t 

2 6 L&iiTtffi 2 2 CjiT«. ffl*« 2 
2 tt(i3tffi9 T<S3!£$nfeJK©<i3tAd:m;rp)€f®ig^ 

^a^^fns. ^nicj;0ffiffl#tt<ijttg2 2&:fM,TH 

[0 0 4 8] c:;iT, ffltS^^/^:?i;up tciate^lglcE 

t6tc«jtLfc<g^«2 2S:. mu(Jifff^(r>mnmftm% 

3fcS2 1, 2 2«Bf3£®^SjttW;S:ii3feA*»^tTV>-5 
©T. #<S3tffi2 1. 2 2*t@eUTV>T'b. (BJt*E2 

[0 0 4 9] <i>t«*®s&t,»«^fc:tt, ^Wimm\z^ 

2 1,2 2©iaiEOiKI8t4ffiffl«L3S>tt5ct*tT€r 

ViT^a^HffiSMTfc, «>t«2 2©SSfi^^/'?^;UP 40 
/'?^;PPlCEfiSnTVi5iBitfi2 1, 2 2{r>(*tT<S 

%^^^t>m>z.ti}i-Q^rs c©lSSga?Biffitc^i,i 

[0 0 5 0] Sfc, <iJtS2 1. 2 2 ©iHiejiS^SiB^ 

Si«}*<*:2 6-C{S^Lfcliitm2 2&Srca:t<toT 50 
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©^ lia^l^^;t'P©S^iqMlc^v^TB#;^^ 

(rii*i$©««*B=«©#fiicS!i««i$n'ric, j.-om= 
[0 0 5 11 c©igts^-7aig^£2 i«@dr 

2 2©p:&s@efliiB4sd:i^oni/iit6»cattrt>a 

[0 0 5 2] il*JB3©5!W©— |lil«!llrrJtiTH7* 
^libTR«1-«. C©^ifi«l©«CAS^ilStt, M:^ 

« 2 05!?9»Ci3V>TatSg^/'?:?.;i/P lCEfi$nTt»6 

[00 531 H 7 fc*V»T 3 1 f4jKfiga^/^*;PP Og 
B-y-;^ 2 3 lc@gpII6lc«j$^?nfcM3tfi2 1 SiHie 

r «>-'^;i';^t-i^. 3 2 3 1 &h»ts 

[0 0 5 4] 2 5\tm%is.w^ z%\tmm^simm 

&j,5fci*tc^r5*^©njg£;ftT<i^es-c*o. 

J:©<B3ttR3 6ttAra©Bfc^t>*T2fi»»t6nS. 

•€-LT. ^S«^/X:?;;i.P®fi3t«2 1 

3 5©i§j1£|S3 6S;ll£l£-li--&iS%fi|n|^#g:l^(C^ 

^£&}$fi:3 5(C:&l<iTie^«©S©|IQI!l(C^fSLTgl 
iSeftfcSllt ^n&2{@©<i)tfi3 6 $?SlO#W-fc2i@ 
©Stt#*. 3 8 «/';;U;^^-:5'. 3 9 3 8 © 

IHk& 2 fi©{g3tK 3 6 ice^tf 4 0 

t-^' 3 8 ^mm^=^-f V' ^'f n. 4 1 liwrnu, 

4 2 »4»*a5 3 4 *» 6 ©jj5^1-«*S3t1- ^ SJtST? * 

[0 0 5 5] -tUT, mH#K:ft6n&<&l'Jrt$®H 
ISS^^-r-5«-&{Ctt, ffiffl**«SBir-;^2 3M©iI 
«I8B3 3 \zmiUiSmihmmil^7.^ -yf^SHf^UTK 
ftM-^SA^-rSt, WffliaS 3ifi=i:-9 K7-f/t3 2 

R:/^;^xt-^'3 i©K«i*ii<^u =^9Yy^m 

3 ltt<iitffi2 l^B^r*. dCTfi, Bl^Lfetri** 

2 1 ^^g-ir-X 2 3 ICESSffit^ttfc 

^«l&*T3£^u y"?;p;^^-^'3 i©(Hiis*c©^« 

[0 0 5 6] m8&3 3*t^3tS63 4Cm'^<&-^ 
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/t4 0*»/';;i'Xt-^'3 8«laH0EIi$-a-5, 

3 8 H«« 3 9 S^LT-*tffl!gtt»* 3 7 ifeiili 
— M©Sitt«»3 7 ifblC—SSCDfiitfiS 6){|tlsl 

[0 0 5 7] iSi>t^^i^^3 5(r>2m0iS^iSL3 6tm 
•5. 

10 0 5 8] J:0»?B©a?S,«^i^fi|cJ;ntf. MJtffi 

®a6&1.5fcis6llffiffl-rs<i3tS«^fli:3 5 tfli^Sn 
Tl>*fi3t«3 6?£3Sft!l«C@C-r.5CiCJ:0, ffifi 
«^/'?^;UP(CEMSnTV5S<g^K2 1 tg^ffifiJit 
«:3 5 t«^;SnTVi5iB?t«4 7*iE«tra«ILTIsI 

(0 0 5 9] m^^4(r>%mom&mizz>\,^xm8ii^ 

© a ■&-:5®2?g«ffiS«o^1.fi!|lcm-©ii3ttR^£EB 

Sg^>''«^;vp-rs^sn5iB«&^-5fc«)tffl(,iS;& 

jC©^©"?*^. 

Bi^mLxm^-r^. 08t*«r4Ti, 2tt-5it©2 

3, 4fi«ffi. 5. 6ttE[S]|g, 7(i->- 

il«SM5±TjiJS;i-Mo<S3fe*g6 i. 6 2©5S|| 

— ©iH3tfi6 l©**^Efi$nTl'iSfc*ltT*SA»^^ 

m\mm^^^'^tixM.^u\>\ 
[0 0 6 1] 6 3\imm^-xx. crosa-jr-xes 

r©m-©iB3t« 6 1 \immmmm^ i , 2 ti^ 
c-i-mm^if3.-rh<Dx. -n(ommnm&'&i. 20 
o-^m^iivmm<Dismnm&m 1 ©ii-fflitcsfisnr 

titBiLLxi&if aess^M^;pp©iifi^£{gffl 
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10 0 6 21 -tUT. «ffl«l4}a5^i7i%/'«*-tt'P©«S? 
2 SfflS L. ©^=:®iBJK« 6 2 im^^^^jup 

e5;4<H3tA9offi*«#r^±5{ciflitrifeia:£-r«. € 

3fcffi6 2ttffiffl^!iSltS#Tj#n*^ a&SV^ttl?ffl©{B 
^«ftl$#£ffiXUT«}tt--6. C©llif09-etti§31^45 

6 2i:^mifi^Xt^^Ct^m^LXU^. ^bX, 

[0 0 6 3] l-JitJ^. ll-©iSJt«6 2S8rJ$l/Tti 

s 'b©©**JSKa^s^/'?*;kp ©^Hiffi* wars ^ 

[0 0 6 4] E9«tt^]14©ffi®SligW^&*LTti 

a? 5. z<D^&mxm8 tmc^mtmcn^inbx^ 

Sl^SfiSffil. 2.i:r)±m<onm^U\yX\>^i. 

©fi3ttR7 1 liilHdr-X 7 3 C*«.iT«if«f®ffl!l© 
3^9S££ 1 09\-mizSim.^tlxm?L\I^-JV2 4 (C 

3t»snTiaK««Bfc«^$nTVi5. 7 2nm=®® 

bTS:we>n, i$a«^/'<^;up®ii«5ffiffl#*sfigffl 

r 5. »:^ffl®3fc*E 7 2 f4iS3tfi«l$ft: 7 4 iZ:»-}V 7 
30 5^fflHT@eRlt8tffiJt$nTti-S. 

[0 0 6 5] -eUT. »tS^^;'<;^i;i'P®^i.{ai*»6ii« 

5 i-r-5ffiffl#f4atii«^y<:^;i'P ©g^ilHt? 

S7RSn*ii«S*UK-r-6;t*CS=©®J!£ffi7 2 Sffl 

«U M5-©fi3t«7 2SI5rtiLTJKS^a?-''?*;i'PlC 

[5i6?rig>cEe^nTi')-6m-®(i^iK2 1 m^iis. 

«J*flc2 6TI51tgPll8JC«JtL.fc(H*«7 2 4, Bfjeo 

mi^umytA sn^ u/i*^ e. i^w lti^ jcme 

;i'p®^^iaffiS:^^). 
40 [0 0 6 6] zLtnz^t)mm^\-m&^m/'i^)VPx» 

®(S3ttR7 2 S0fftl/TVi-5'b®®**iiSS«3^/'?^;i' 

P®*5^1i®Sl3MT^)J:t*«T€^i. zoifttb. m= 

6n;& < ;^l)F^$®ie<»&||H#®#«E<Cffli|i3S 

[0 0 6 7] *fgBj(lMKELfclliS«iiJtC[S^$n 
50 S^*ga*3tJ^CLTli-575«. miSi<0^a7.\ — 
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ttSefeSb&STN (Super Twisted Nematic) SIWiKS 
[0 0 6 8] 

HIS£IIH#®#filcM*«j$n-fJr. fi:3mH#lc^5 

«;*rt® J: 5 icii^^o«0fTfe&«;4rt$oii8i*^^ 

[0 0 7 0] s»*^ 2 ®^?g®aras^ggtr j:n«, 
^H#(c^6nit<ftv>rt$®ii«&g^r'5«^t. 
2M«ffi*fi®^1-ffi!llci^^BsnT^»•^><i)tfia:. njts 

ft * L a «t s 1^ as u T 0 e s -B- « t {c i o T o 
[0 0 7 1] ^Ac. isyt&<D\Bim<o^itmi^Lifiia 

[0 0 7 2] ZCDtztb. f^=^\zaitirz<tl:^^Pi^<D 

«*l^® <fc 5 fc:i^*®^/5ft! fe&6?|&rt$©iiSiSr^^ 
[0 0 7 3] 5ft*J^3®^B^®}«S^5^gH|-j:n«, 



J4 



rt® J: 5 lc4i«®<i0fTt>Si69;iW?f®H«S^*1--5 
[0 0 7 4] COfeft. SB=«C»&nfc<a:Vi|«3$® 

10 n5C<J:;a:<mTt>a4lC«jRbTJ!,'5::a:*»T# 
<5. gR^:S4<D%^®iacgi^^^@lcJ:n(i, ^S^^ 
/1*;HC»4«-0<B5ttS®**«ESSnTl'».5&*ttT* 

^)it\m\zmi-f6nrcf^-(D^^^^mML. m-® 

fi3tfit«LT«j««IC0rJe®<g3tft S«-r-Si 5 tClRl 
^SKJttT. S=®fi3KSSaL.TaeSg^/X:?i;P® 

g^Hffisss. -rat)^. ii-®{i)te«&Bf^LTu 

5 '6)®o**<«ES«a5y?^jl/®S^ilffi<£4J|Rf c: t 

««ii=«®#«E»cflii«snrK. at3i^H«c^6n 

««l^® J: 5 lc£^®«mT<b&d();9:i^$®Htt«S^ 

m 1 ] 1 oi^m(D-^mmizm^^&$i^m 
m<owmmm'kmm\z^-rmm. 

[0 4 ] af:^]S 2 ®%|Q®-|||S^tC:&(t^«c£i£^^ 

W(Dm&mifm^ms:!»i\zm-^m, 

[g|5] lilli&|)|lc;&(t-&8[SS^SS®fl£EI^9j)D4^ 

[H 6 ] m^m\z^ni>w^^^m^7ii-timm. 
[B 7 ] macs. 3 ®%QQ®-siis^{:^(t«isas^s 

m 8 ] 4 <Dfsm(D-%mm\z^n^m.&&^m. 

Bi&^t'ffMS. 
« [09] il:»^4®%|Q®«!i®||iS0!flc^(t«iSSS^ 

[HI 0] ffiss^i^Bic^(t-&^®S]S$^ri%i3i 

[^^®3iQa] 

1 -S^gmsm 2 -g^^ftSSS. 

8 Txi'yi/aES, 9-ii^fi, 10- 

2 i-dTfcffi, 2 2-<g3ie 

ffi. 2 3 -gM^r-x. 2 6-^!f 

50 3 l-/XjW;^t-:$'. 3 8-/'? 
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